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Their Application-Crude rubber, natural 
and synthetic, Vulcanized rubber 


Abs Jour: Ref Zhur-Khimiya, No 3, 1957, 9781 


Author : Blokh, G. A. and Mal'nev, A. F. 

Inst : Not giyen 

Title : The Infrared Spectra of Natural ana “synthetic 
Rubbers 


' Orig Pub: Legkaya prom-st, 1956, No 4, 38-44 


Abstract: Structural changes occurring in rubbers during _ 
sulfur anaG “therwal vulcanaization have been inves- 
tigated with a view towards the clarification of 
the effect of Op, S, and of accelerators. 2% ben- 
zene solutions of natural rubber, Na- sbubediene 
[TN: Brna $], and butadiene-nitrile rubber with 
and without. antioxidants (Neozon) and accelerators 
(Captax, thiuran, DIG) were prepared, Films pre- 
pared from these solutions were subjected to step- 
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-USSR/Chemical Technology, Chemical Products and T~20 
Their Application--Crude rubber, natural and 
synthetic. Vulcarized rubber. 


Abs Jour: Ref Zhur-Khimlya, No 3, 1957, 9781 


Abstract: No such bands were observed in the spectra of 
the vulcanized articles or in the spectra recorded 
in an atmosphere of No. Banda'icharacteristic of 
oxygen compounds were not. present in the Spectra 
of mixtures of butadiene-nitrile rubber and Se... 
Oxidation bands were also absent from the spectra 
of press-vulcanized natural rubber specimens in 
contrast to the spectra of such specimens vulcan- 
ized at atnospheric pressure .in contanct with the 
air, The spectressovic investigations confirm the 
active influence of the accelerators on the struc- 
tural changes Occuring in natural rubber during 
vulcanization, 
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PERIODICAL: 


ABSTRACT: 
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20~1-26 t+ 
Blokh, GA, Yaroshevich, A.G. 


The Interaction between Soot and Sulphur in the Process of Rub- 
ber Vulcanization-(0 vzaimodeystvii pazhi s seroy v protsesse 
vulkanizatsii kauchuka) 


Doklady AN SSSR, 1957, Vol. 116, Nr 1, pp» 105 - 108 (USSR): 


First, a short report is given on previous works dealing with 
the same subject. The present work contains kinetical data con- 
cerning the interaction of soote (gas black, lamp black) with 
sulphur and with the accelerators. In connection with the in- 
vestigation of these problems the following was studied: The 
interaction between radioactive sulphur and soot at temperature 
conditions which corresponds to vulcanization. The adsorption 
of caoutchouc molecules from the benzene solution by the surface 
of soot particles. The influence of pre-heating the soot sul- 
phur accelerator mixture upon the physical and mechanical pro- 
perties of the types of rubber on ‘the basis of various synthe- 
tic : rubbers, There follows a description of the experiments. 
First, the kinetics of the connection between radioactive sul- 
phur with a gas black and lamp black is discussed. Three experi- 
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oe 110-S -6-12/22 
“AUTHORS: _Blokh, Gik., ‘Candidate of Technical Sciences, EORER: V.B. 
and Ol'shanskaya, L.A., Engineers 


TITIE: On the Vulcanisation of Rubber Mixtures for Cables 
(XK voprosu o vulkanizatsii kabel'nykh rezinovykh smesey) 


PERIODICAL: 4 Vestnik Elektropromyshlennosti, 1958, Awe, Nr 6, 
pp 54 =~ 55 (USSR). 


ABSTRACT: The work on which this article was based was done by 
the Works and the Institute in collaboration. Recent  . 
researches by Scheele and others (German) into the mechanism 
of vulcanisation by tetramethyl thiuramdisulphide (thiuram) and 
by Dogadkin and others on the action of zinc and vulcanisation 
with dibenzothiazoldisulphide (Al'taks) are of particular 
interest in connection with insulating rubbers for which. 
carbon black is not used. A - study was made of vulcanisation - 
by Al'taks in these rubbers in which chalk and talc are used 
as filters. The study includes various insulating rubbers; 
the results of the physical and mechanical tests are given in 
Table 1. Al'taks cannot fully replace thiuram because the 
properties of the rubber are than impaired but if these 
materials are used in the ratio of 1:1, the properties are 
acceptable. 

The effect of zinc oxide in accelerating vulanisation is well 
Cardl/2 
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_ AUTHORS; Biokh, G.4,, Kogan, MM. S., SOV/153-58-6-18/20 
. Bogdanovich, N. A., Bol'shakova, Ze Na, 
; Tyuremnova, Ze De a 
; TITLE: On the Stability in Water of the Petroleum and Benzene. 
ahr ae Rubbers (0d ustoychivosti k vode maslobenzostoykikh 
resin) . 


PERIODICAL: Izvestiya vysshikh uchébnykh zavedeniy. Khimiya i . 
khimicheskaya tekhnologiya, 1958, wr 6, pp 101-107 (UssR) 

ABSTRACT; The rubbers mentioned in the title get into Contact as well 
with water at normal and at raised temperatures under opera- . 
tional Conditions beaide the’ substances ‘to which they are 
Tesistant. 4 partioular shortcoming of the rubber products 
for special use (butadiene nitryl- and chloroprene rubber) 
in: operation ig their low stability in water. They gwell up | 
to 3-5% at normal temperatures and up to 7-9% at 100°, I. 
consequence of this water penetrates €-g- into cables. In 


title wag. investigated: a) vulcanization conditions (duration, - 
Card 1/4 temperature), »b) substitution of the hydrophilic components 
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On the Stability in water of the Petroleum and SOv/1 53-58-6-18/22 
Benzene- resistant Rubbers 


on the chloroprene rubber basig may be improved by the sub- 
stitution of the gine oxide and Magnesium oxide in prepara- _ 
tion by miniun or Fed lead, combined with Thiuram and diphenyl _ 


ASSOCIATION: Kafedra tekhnologii reziny, Dnepropetrovakiy khimiko- 


tekhnologicheskiy institut. i Yaroslavskiy Zavod rezinovykh 
Card 3/4 tekhnicheskikh dzdeliy (Chair of Rubber Technology 
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CCS +> 


_ AUTHORS: _ Blokh, G.A., Borisova, G.5.5 Burmistrov, S.1.; przhebyiskly. Mt. Y 
ge ae ee oo wit | . 
-PITLE; = Technological Investigations” of Some Organic Compounds as Accelerators 


for the Vuleanization of Dipped Products. 
PERIODICAL: Tr. Dnepropetr. khim,-tekhnol, in-t, 1958, Nr 6, PP 166 - 173 


- ABSTRACT: The action of the following compounds as accelerators of the process of 
suifur vulcanization at 100 - 120°C was investigated: trithiane 


GH pSCH,SCH,S (I), triisopentoxythiophosphate [ (C3H.) acho) p=s (I), 


aiethoxydithiophosphoric acid (cy 0) a(S) SH (III), and its salts (IV), 
the diethyl ester of the 2-ethylme captoethanethiophesphoric acid 
(Cols) oP(S) CH-cHaSCatls, (V) dibenzylthiourea ( CgHs CH NH)..cS (VI), the 
penzthiazole ester. of the aiethyldithiocarbamic acid ith 
dithiocarbamate CéHigCHaNHC(S) S CHpCgHs, (VIII), hexamethyleneimine hexa- 
methylenedithiocarbamate (CH) gHC S) SN-NA(CHp) 6 (Ix). The compounds I-VI 
oe and VIII have no accelerating action. VIT produces opaque films with good 
Cara 1/2 physical-chemical properties, IX is an accelerator which has been introduce 
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BOKH, G.A.; BORISOVA, G.S.; FRZHEBYL'SKIY, M.1. 


Thermal activation of the ingredients of rubber stock 
7 : 8. 
Trudy DKHTI no.6:174184 ' 58, (HIPRA 13311) 
- - (Rubber) 
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. | : SOV/138-58-7-10/25 
AUTHORS: Blokh, G.A, Kormil' tseva, ZP., Boguslavskiy, D.E,, 
_ Bakharev, VI. and Tikhomirov, B.p, 


TITIE;: Study of Diffusion Processes Occuming in Tyres During 


PERIODICAL; Kauchuk i rezina, 1958, nr 9, PP 33 - 36 (UssR) 

ABSTRACT; In this investigation, Tadioactive sulphur, s75 » Was 
introduced into the tread, breaker and carcass rubber 
mixes and the diffusion of the isotope from each of these 
Parts of the tyre into adjacent parts of the tyre was 


and their Tadioactivity was determined before vulcan- . 
isation, Measurements were taken from both Sides of the : 
discs. The discs were then stacked into piles to form — 
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Study of Diffusion Processes Occuxing in Tyres During Vulcanisation 
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the laminae after vulcanisation. 35 eo ee 
Piles of discs from mixes conteining S“” were assembled 


with piles of discs from mixes containing normal sulphur 


in the. appropriate sequences so that diffusion could be 
assessed for the different cases of: 1) tread to — 
breaker to carcass; 2) breaker to tread, breaker to 
carcass and 3) carcass to breaker to tread. The stacked 
piles were vulcanised at 145 ~C for half to two hours. 


_ The individual discs were thea stripped from the 


vulcanised samples. and the ectivity of each disc 

measured by the counter. Diffusion of the isotopic 
sulphur from discs to disc could then be assessed, as 
also Gffusion from one part of the representative tyre 
section to another. a eee 
Table I shows the extent of the diffusion from the tread. 
(where the active sulphur was originally located) into 


breaker and carcass. The S$ 2 diffused from the tread. 
into the breaker to ae depth of 3 to 3.5 mm. The breaker: 
rubber taking up more than 40% of the activity of the’ 

bread rubber to a depth of 0.9 mm and over 60% to a depth. 
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: SOV/138-58-7-10/19 
Study of Diffusion Processes Occurring in Tyres During Vulcenissation 


O.Gmm. whe diffusion did not extend to the carcass rubber 
where the activity remained at background level. 

fable 2 shows results from a test where the active material 
was located in the breaker rubber and diffused both to the 
tread and. to the carcass parts of the sample to a depth of 

3 to 5 mm. ‘table 3 shows the results of a similar test with 
the s 2 diffusing from @rcass into the breaker rubber but 
not extending through to the tread. 

Similar experiments were made by assembling layers of 

tread, breaker and carcass rubber but in this case all 


containing S°°, after vulcanisation at 145 °C for 2 hours, 
the sample was stripped and the activity of the laminae 
at the interfaces between the different mixes was determined | 
and compared with the activity at the same locations before — 
vulcanisation. The results, given in Table 4, indicate 
concentration of the vulcanising groups at these interfaces, 
through differences in chemical rate and kinetic flow during 
vulcanisation. Such concentrations of polysulphide groups 
will undergo decomposition and re~grouping while the tyre 
is in use because of the temperature differences that are 
Card3/4 caused by deformation. Knowledge of the extent of hese 
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concentrations is important since it will enable the ageing 
and fatigue characteristics of the tyre to be assessed. 

The diagram has been constructed from the data in tables 

1, 2 and 3 and relates the activity level to the position 

of measurement in-the stack. The shaded areas indicate 
concentration of activity at the interfaces between diff- 
erent parts of the tyre. AS 
Attempts to study diffusion of calcium hydroxide, using Ca < 
in similar experiments were unsuccessful, evidently 
because of the insolubility of this material in rubber. 

There are 4 tables and 5 Soviet references. 


1. Tires--Test methods. 2. Sulfur--Diffusion 3. Sulfur 
Card4/4. isotopes (Radioactive)~-Applications 4. Vulcanization 
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80V/119-58-10-5/19 


AUTHOR: - Blokh, G. A., Candidate of Technical Sciences 
a . ee : ‘ ~ 
TELE : . Gears With Continuously Variable Speed Transmission 


(Zubchataya peredacha 8s. besstupenchatym izmeneniyem pere- 
datochnogo ctnosheniya) - 


PERIODICAL: Priborostroyeniye, 1958, Nr to, pp 15-18 (USSR) 


. ABSTRACT: In 5 cross-sectional drawings a gear is shown which ia free - 
Z of any deficiencies of a friction gear. It secures a con- 
tinuously variable speed transmission. The transmission 
ratio adjusted does not vary by its own. : 
The gear consists of a fixed gear clutch and a gear reducer. 
The operation of the single parts is described. The gear 
described can be used in two practical cases: rs 
1) Ina coordinate plotter (for the reproduction of a sine 
or cosine function). In this case it substitutes the 
linkages according to Wolf, or the rotating transformer 
of the type SV, -- : 
2) As a continuously operating reducing gear in the place 
Card 1/2 of the friction variator. It must, however, be pointed 
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‘ out that a transmission of greater power i + 
There are 7 figures. - re s not yet possible. 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT; 
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Blokh, G. 4., Zdanovich, V, 8, S0V/79-28-10-5/60 — 


Isotope Exchange. of the Sulphur of 2-Mercapto Benzothiazole 
With Elementary Suphur in the Presence of Amines (Izotopnyy 
obmen sery 2-merkaptobenztiazole i elementarnoy sery v 
prisutstvii aminov) - 


Zhurnal obshchey khimii, 1958, Vol 28, Nr 10, 
pp 2652 - 2656 (USSR) 


In an earlier paper (Refs 1-3) G.A,Blokh and his 
collaborators proved that in the vuloanization of 
rubber a reaction of the accelerators with sulphur 
takes place, According to the method of the radioactive 
isotopes it was experimentally found that an intense 
isotope reaction of the sulphur atoms of the accelerators 
and the vulcanization products takes place, It turned 
out that the more active the accelerator, so the more 
intense this isotope reaction of the atoms is realized 
at the lower temperatures (Ref 4), As it is known the 
amines. were first used in rubber industry and still 
play an important role as they increase the activity 

of the sulphurecontaining organic accelerator (Ref 5). 
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Isotope Exchange of the Sulphur of 2-Mercapto Benzo- sov/79-28-10-5/60 
thiazole With Elementary Sulphur in the Presence of Amines 


It was of practical and theoretical interest to 
determine the influence of the amine on the velocity 
of the isotope reaction of the sulphur atoms of the 
widest spread accelerator, the 2-mercapto benzothiazole, 
and of the vulcanization medium, the elementary sulphar. 
It was to be expected that in a correlative dependence 
of the vulcanization velocity on that of the isotope 
reaction the presence of the amines would intensify 
the reaction of the sulpyr atoms. Thus, the kinetics 
of the reaction of the sulphur of 2-mercapto benzo- 
thiazole and of elementayy sulphur was investigated in 
the presence of the following amines; dipropyl amine, 
diamyl amine and triethyl amine. The results obtained 
met with the expectations: It was proved that these 
amines accelerate at 100, 120 and 140° the isotope 
reaction of the sulphur atoms of mercapto benzothiazole 
with elementary sulphur. This agrees with the practical 
j use of the amines in vulcanization, There are 1 table 
Card 2/3 and 11 references, 7 of. which are Soviet. 
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Isotope Exchange of the Sul phur of 2-Mercapto Benzo- SOV/79-28-10-5/60 
thiazole With Elementary Sulphur in the Presence of Amines 


ASSOCIATION: Dnepropetrovskiy khimiko-tekhnologicheskiy institut 
(Dnepropetrovsk Chemical and Technological Institute) 


SUBMITTED: August 29, 1957 


Gard 3/3 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4 


BLOKH G.A., doteent, kand.tekhn.nauk; KORMIL'TSHVA, Z.P., inzh. 


Investigating the vulcanization of rubber footwear by the 
method of radioisotopes. Isv.vys.uchebd.sav.;tekh.leg prom. 
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| ‘ae gt eR SOV/138-59-4-11/H 
AUTHCRS: _Blokhy Ged ‘ Kogan, M.S., Bogdanovich, N.A., Bol!shakova, — 
ZeNe, and okhorovich, WePe Be oy 
MITIE: | Barium Sulphate as a Replacement for lead Oxide in X-Ray 
Absorbing Rubbers ( Sernokislyy bariy kak zamenitel' okisi 
syintsa v rentgenrezinakh ) 


PERIODICAL: Kauchuk i Rezina, 1959, Nr 4, pp 42~i, (USSR) 


ABSTRACT: Formulae are given relating.the stopping power of material 
to, the wavelength of the, X-rays, the density of the 
material, and to its atomic number Ze Barium has about 
one third of the stopping power of lead when considering . - 
X-rays of longer wavelengths, but has greater stopping 
power than lead to X-rays at the lower end of the spectrum. — 
“Pable 1 gives the composition of the standard mix used. =. 
for protective rubber sheet. ‘This contains 1000 parts of — 
lead oxide by weight to about 138 parts of rubber, sulphur — 
etc., and of two other mixes containing 900 parts lead 
oxide and 100.. parts Lithopon (Iithopon is an equimolec— . 
ular mixture of barytes and zinc sulphide), in one case, 

a and 750 parts of lead cxide and 250 parts barytes in the 

other case - the same rubber mix being involved in all 
three cases. Table 2 shows the equivalent thickness of 
Card 1/3 rubber mixes containing different percentages of Lithopon 
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instead of lead oxide as compared with the thickness of 

a lead sheet of the same stopping power — these determin~ 
ations being made by using an X-ray source and an ion- 
ization chamber. The stopping power of barytes is greater 
than Iithopon. Table 3 shows that replacement of 25% of 


the lead oxide by barytes gives the same equivalent thick~ 


ness as the standard mix with only lead oxide filler, 

The mix with 25% barytes has similar mechanical. properties 
but has a specific gravity of 3.9 as against 4.62 for the .- 
standard mix. This lower density is the main advanta ge o 
Table 4 shows equivalent lead thicknesses for replacement. . 
of lsad oxide by various percentages of filling materials, 
including antimony penta- and tr&swlphides, Lithopon, 
barytes tren sulphate ),and barium carbonate. AS a 
result of these investigations, the Yaroslavl' Factory of 
Technical Rubber Components, now replaces 25% of the lead 
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-Rubbe rs 


oxide formerly used in the standard X-ray rubber mixes. 


with barytes. This gives an annual saving of 65 metric 
tons of lead oxide which is equivalent to 56 tons of . 

lead. Greater proportions of barytes can be introduced 
into rubbers which are intended only for absorption of 
X-rays of wavelengths abt the lower end of the spectrum, 


i.e. X-rays in the 0.260 ~ 0.200 kX ran 


sa , 
(1 kX = 1.00202 A = 1.00202 x 107Scm), 


‘There are 4 tables and 4 Soviet references. 


ASSOCIATION:. Dnepropetrovskiy khimiko-tekhnologicheskiy institut 
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i Yaroslavskiy zavod rezino-tekhnicheskikh izdeliv 
(Unepropetrovsk Chémical Technology Institute and 
Yaroslavl' Factory of Technical Rubber Components) 
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Ng-Np = 0.048-0.039; of tale Ng = 1.575-1.590; 
Np = 1.538=1.545; -Ng-Np = 0.037-0.045. Chemical composi- 
tions of. pyrophyllite and talos from the Urals are show 
in table 1. Mixtures of pyrophyllite were substituted 
for tale and chalk, as shown in table 3, subjected to. 
pressed vulcanization at 1439+ 2° for 10-60 minutes, The 
analysis of the results of testings showed in table 4 
indicates that the physical and mechanical properties of 
the rubber remained unchanged both before and after ageing . 
(24 hours -long, at 70°, in the air) and did not differ 
from serially-produced insulation rubber, Hence, pyrophyl- 
lite is a new effective dielectric filler for cable rubber. 
It is the most hydrophobic of all agrillaceous minerals, 
its heat.of moistening is close to zero, the value of 
water sorption at P/Ps = 1 is 0.2 nmol/g, the dielectric 
constant is 7.7, angle of dielectric losses 9-12", 
pH = 6.5. Thermal treatment and grinding may intensify the 
Card 2/3 heat of moistening, value of water absorption and 
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dielectric constant. There are 4 tables, 1 microphoto, 
-1 graph and 4 Soviet references. 


ASSOCIATION: Institut. obshchey 1 neorganicheskoy khimii AN UkrSSR 
i Dnepropetrovskiy khimiko-tekhnologicheskiy institut 
(Institute of General and Inorganic Chemistry of the 
AS UkrSSR, and the Dnepropetrovsk Chemico-Technological 
Institute) 

SUBMITTED: February 18, 1958 
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AUTHORS: Bomislavskiy : D. B., Tikhomirov, BP. | Blokh, G. A. | 
TITLE: A Study of the Diffusion Processes in the Vuleanization of Automobile 
oe, Tire Casings. Communication 2. 
PERIODICAL: “weuchuk 4 Rezina, 1959, No. 1, pp. 47-50 
” TEXT: The ues priefly summarize the results of work carried out 


previously on the diffusion processes 4n rubbers and vulcanizates, referring to 
Ref. 1-9. The present article deals with the data obtained on the kinetics of 
sulfur and accelerator ( captax) diffusion from the reinforcement rubber into 

the adhesive film which, in tum, is based in its composition on carboxyl-contain~ 
ing and o-methyl-5-vinylpyridine copolymers. It is pointed out that at the present 
time the significance of impregnating +ire cord with latex copolymers, having 
active functional groups in the molecular chains, 13 eontinuously increasing, 4S 
the latter affects the properties of vulcanizates depending on the content of 
sulfur and accelerators. Thus, the diffusion redistribution of the concentration 
of the vulcanizing agents can have & great effect on the mechanical properties of 
the adhesives. The experimental procedure undertaken is outlined, and it is 
established aS & result that the rate of aiffusion depends on the density of 


y 


— 


Card 1/2 _ 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R000205530002-4" 


CIA-RDP86-00513R000205530002-4 


"APPROVED FOR RELEASE: 08/22/2000 


8/138/59/000/07/09/009 


A Study of the Diffusion Processes in the Vuloanization of Automobile Tire 
Casings, Communication 2, 


formaldehyde resin, ‘The various natures of the resorcin-formaldehyde resin'’a 
interaction with the carboxyl-containing and methylvinylpyridine copolymers, is 
Pointed out, In discussing the obtained experimental data, it is also pointed . 
out that the presence of the impregnating compositions of the carboxyl-containing 
and methylvinylpyridine latexes, in the adhesive, has a double effect: on the one 
hand, they increase the interaction of the molecules of the impregnated film and 


the introduction of metacrylic acid into the chain, ‘The authors state, however, 
that the obtained experimental data do not enable one to clearly identify the 
nature of the bonds occurring between the resorcin-formaldehyde resin and the mole- 
cules of the investigated polymers. ‘There are 4 tables, 1 diagram, 3 graphs, 13 
references; 12 Soviet, 1 English. . F 

¢ is , ty + 
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ABSTRACT: 
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ee SOV/153-2-1-21/25 
Blokh, G. A., Grishko, G. S., Podosinnikov, N. N. 
On ‘the High-temperature Treatment of Carbon Black for Rubber 
Strengthening (Vysokotemperaturnaya obrabotka sazhi-usilitelya 
kauchuka) = . 


Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimicheskaya 
tekhnologiya, 1959, Vol 2, Nr 1, pp 114-122 (USSR) 


ly known, its strengthening effect has not yet been fully ex- 
plained. Recent investigations have demonstrated that some kinds 
of carbon black cannot be regarded as chemically passive in-. 
edients any longer which do not enter reaction with rubber 
(Refs 6-8). The structure of carbon black contains such oxygen- 
containing groups as —OH, —COOH, ==(==0, HO—Ce=0, etc. The 


presence of C=C bonds is mentioned. The authors then refer to 
further publications (Refs 9-19). It was interesting from the 
practical and theoretical point of view to explain the influence 
exerted by the active oxygen-containing groups of the black 
structure upon its strengthening property in mixtures of syn- 


Though the effect of the afore-mentioned carbon black is general- 
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thetic rubbers. In this connection it was of special importance 


to explain the effect exercised by the removal of oxygen and _ 
hydrogen: upon the strengthening properties. As is ‘known, neither 
oxygen nor hydrogen can be completely separated from the black 
structure by temperature rise of up to 1000-1700 C. Table 1 
shows the composition of the gas mixtures, the conditions of. 
vulcanization, and experimental results. Electron-mioroscopioc 
images (Fig 1} indicated variations in black chain-systems due — 
to the effect of high temperatures. In general it was found . : 
that the elementary composition of black (Table 2) is changed by . 
heating to high temperatures. Thus, also the specific surface | . 
(Table 3) and the adsorptive activity (Table 4) are reduced with 
respect to rubber. The authors investigated rubber kinds of di- 
vinyl-styrene- and chloroprene rubber. Figure 2 shows the X-ray 
pictures of black after the treatment at 900, 1400, and 1700 
which indicate that thelspatial arrangement is improved with in-. 
oreasing: temperature. fable 5 shows the structural change of 
black treated at high*temperatures. The physico-mechanical in- 
dices of rubber produced from divinyl-styrene ruobder with gas 


black heated up to 1700 were considerably reduced. The number | 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4 


SOV/153-2-1- 21/25 — 
On the fig teaperetars Treatment of Carbon: Black for Rubber Strengthening 


of active centers of the ohentcal interaotion of black with 
rubber decreases, and the specific surface and the adsorptive 
activity of the black structure with respect to rubber are re- . 
duced. K. A. Pechkovskaya and I. N. Duzhanskiy, Tsaéntral‘naya 
-laboratoriya ob"yedineniya "Ukrgas" g. L'vov (Central 
Laboratory of the Union "Ukrgas" (Ukrainian Gas), L'vov) as- 
sisted in the present investigation. There are 3 figures, 

5 tables, “and 24" references. 15 of which are Soviet. 


ASSOCIATION: Dnepropetrovskiy khimiko-tekhnologicheskiy institut;Kafedra 
tekhnologii reziny i kafedra fiziki (Dnepropetrovsé Institute of 
Chemical eer pea Chair of Rubber Technology and Chair of 
Physics) 


SUBMITTED: October 15, 1957 
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“TITLE; Isotopic. Exchange of the Sulphur Atoms of 2-Mercaptobenze- 
thiazole and of Elemental Sulphur in the Presence of Carbon 
Black Deposits 


, Mamaysur, 0. 30v/79-29-8-9/81 


PERIODICAL: nae obshchey khimii, 1959, Vol 29, Nr 8, pp 2500 - 2503 
USSR ; 


ABSTRACT: Lampblack, furnace soot, sewergas black, and other carbon de- 

: posits are known to be important components of rubber mixtures, 
which cause: to a high degree the necessary properties - dura~ 
bility, hardness, etc. Experimental data of previous years 
(Refs 1-4) proved that the functional groups (oxygen- and hy- 
drogen-containing compounds, double bonds of the aromatic 
rings, and others) contained.in the structure of the above 
deposits react with rubber and other components of the rubber 
mixture. In many papers (Refs 5-16) (the following Soviet 
scientists are mentioned here: Dogadkin (Refs 6,10), Blokh 
(Refs 7,8,15), Lezhnev and Kuz'minskiy (Ref 9), Skorodumova, 
Kovaleva (Ref 10), Brealer (Ref 14), Dolgoplosk, and Tinyakova 
(Ref 16)) it was ascertained by means of radioactive sulphur — 

Card 1/3 and catalysts that the above carbon black deposits react chpn- 
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ically nos only with Pree but also with mercaptobenzo- 
thiazole and other organic sulphur compounds. The authors in- 
vestigated the Isétopic exchange of sulphur atoms of 2=mercapto- 
benzothiazole and of elemental sulphyr ‘in the presence of the 
above carbon black. deposits. It was ascertained that in the | 
presence of all these deposits the isotopic ‘exchange of sul- — 
phur atoms proceeds much more rapidly. It was also shown that 

- the- isotopic. exchange | ‘of sulphur atoms does not proceed as well 
-dn, the: presence of: sewergas “plack in the quantities used in the 
' yubber- industry, as. in the presence of lamp black’ and furnace . 
s00t,: The similarity, of the influence exerted by carbon deposits 
upon the vulcanization rate to the rate of isotopic exchange , 
: sulphur atoms was ascertained. Experimental data are shown 

n 3..tables. There are , figures and 16 references, 14 of which 

sia ‘Soviet. 


: card 2/3 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4 


‘ Fsotopie Exchange: of the Sulphus Atoms of 2-Mercapto- sov/79-29-8-9/81 
benzothiazole and of Elemental Sulphur in ane Presence 
of Carbon Black Deponite 7 


ASSOCIATION: Dnspropesroveriy khimiko~tekhnologicheakdy institut 
(Dnepropetrovak Institute of Chemical Meghnokogy) 


SUBMITTED: July- M4, 1958 


Card 3/in” 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000205530002-4 


oe 2 


é 66740 
Stt F712 0 © s0v/20-129-2-35/66 
AUTHOR: Blokh, G. A. 
te 
TITLE: Investigation of the Vulcanization Process of Rubber According 
to the Method. of Electron Paramagnetic Resonance (Radiospectro- 
scopy) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 2, 
pp 361 - 364 (USSR) 


ABSTRACT: As in chemical reactions chemically active free radicals 

: usually occur, which have electrons with unpaired spins, i.e. 
magnetic moments, the formation and vanishing of a radical 
may be followed by means of electron paramagnetic resonance. 
By employing this method the author investigated the reactions 

’ occurring in rubber vulcanization. A radiospectrometer con- 

structed at Professor S. Ye. Bresler's laboratory was used for 
the investigation of the vulcanization of natural rvbber by 
means of tetramethyl-thiuram disulphide (thiuram) in the pre- 
sence of zine oxide and stearic acid, further the vulcanization 
of similar mixtures, in which, however, natural rubber was re- 
placed by polyisobutylene (Table 1). Non-plastified rubber 

Card 1/3 without any additions had} paramagnetic spectrum. If i i 
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Investigation of the Vulcanization Process of Rubber sov/20- 129-2- 35/66 
According to the Method of Electron Paramagnetic Resonance (Radiospectro- 
scopy ) 


is subjected to plastification, a spectral line occurs, which 
indicates the formation of peroxide radicals as a result of 
oxidation processes. The same line was observed with the 
addition. of thiuram already before heating, i.e. before vul- 
canization began. During vulcanization an increasing complica~- 
tion of the paramagnetic spectrum occurs. The presence of zine 
oxide and stearic acid does not influence these spectra.:This 
electron paramagnetic resonance is a convincing proof. of the 
radical character of vulcanization in the presence of thiuran. 
In vulcanization with pure sulphur (in the presence of dipt:-a7 
guanidine) no spectrum ocourred, nor did the mixtures in w) 
natural rubber was replaced by polyisobutylene show any para- 9 - 
\ Magnetic speotra. It is concluded herefrom that in the vulcani-- . 
zation of natural rubber with thiuram, polymer radicals are .= 
formed, which ‘exist sufficiently long at the temperature. applied - 
(140- 200 °c) and, according to an approximate calculation, attain: 
a concentration of 4*107 mol/g. The spectra found reauire - 
a further investigation by means of a substitution of isotopes 
Card 2/3 for the individual structural elements of pes cant 
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According to the Method of Electron Paramagnetic Resonance (Radiospectro- 


scopy) 


disulphide. For the dissociation of thiuram and the formation 
of the radicals reaction equations are suggested. It is further 
mentioned that the author thanks Professor S. Ye. Bresler, Ye- 
M. Saminskiy, and EB. N. Kazbekov for thkér assistance in carry- — 
ing out the investigation. There are 2 figures, 1 table, and 
9 references, 8 of which are Soviet. 


ASSOCIATION: Dnepropetrovskiy khimiko-tekhnologicheskiy institut (Dnepro- 
petrovsk Chemico-technological Institute) 


PRESENTED: May 18, 1959, by P. A. Rebinder, Academician 
SUBMITTED: February 20, 1959 
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' AUTHORS; ‘Balabkin, P.I., Blokh, G.A., Borisova, T.S., Burmistrov, S.I., 
Przhebyl skiy, M.tv; 1a, Zh.A., Chu A.D, 
TITLE s: Organic Accelerators for Continuous Vuteanieation oF Dipped Rubber 
Goods 


PERIODICAL; Kauchuk 4 Rezina, 1960, No. 1, pp. 48 - 51 


TEXT Development work performed in the plant in 1954 has shown that it 

-ig possible to carry out vulcanization of dipped articles in the medium of hot ye 
air without pressure by individual dipping in sulfur-containing glue and subsequent v 
processing of the film in a benzole solution of accelerator K-48, ‘The toxicity 

of benzole and of the accelerator sclutions rendered this technology prohibitive 

for industrial application, In this connection, the necessity arose of searching. 

for ultra-acceleraters highly soluble in less toxic solvents, e.g. in gasoline, 

For the synthesis of highly active accelerators dithlo-carbamates were employed 

in conjunction with amino-containing compounds, The article lists a number of 
synthesized compounds, which were tested in standard rubber mixtures based on 

natural rubber and industrial glues used in the manufacture of dipped goods, The 
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rubber mixture had the following composition (weight parts); natural rubber 100, 
sulfur 3, Gaptax 0.7, zine oxide 5, stearic acid 0.5, Industrial glues of the No, 

252 and No, 252-1 types were used, The results of the physico-mechanical tests of 

the samples of rubber, obtained on the base of a standard rubber compound with the “ 
addition of amino of dialkyl-dithio-carbamic acids are shown in Table 1, As can CA 
be seen the synthesized salts-of the dialkyl-dithio-carbamic acids are effective 
accelerators for vulcanization of dipped articles in an air medium, Optimum 
vulcanization is achieved in much less time as compared with control compounds 

with Captax accelerator, Experiments have revealed the possibility of vulcanizing 
dipped articles in an atmosphere of hot air of 100-115°C without pressure with the 

aid of the following compounds: dibutyl-dithio-carbamate of dibutylamine, dibutyl- 
dithio-carbamate of triethylamine, dibutyl-dithio-carbamate of tributylamine, diiso- 
amyl-dithio-carbamate of tri-ethylamine, diiso-amyl-dithio-carbamate of di- and 
tri~isoamyl-amine, di-ethyl-dithio-carbamate of di- and tri-ethylamine, hexa- 
methylene-dithio carbamate of hexa-meth¥lene-amine, The solubility of these com- 
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Organic Accelerators for Continuous Vulcanization of Dipped Rubber Goods 
pounds in gasoling permits individual dipping of articles in sulfurous and in ‘a 


accelerator gluesV’to be carried out, as well as the continuous vulcanization of 
dipped articfes, There are 3 tables and 1 reference, 


ASSOCIATIONS; Kiyevskiy zavod "Krasnyy rezinshchik" (Kiyev Plant, " 


Workers") Dnepropetrovskiy Khimiko-tekhnologicheskiy institut 
(Dnepropetrovsk Chemical Technological Institute) 
Dnepropetrovsk Chemica” Tecan 
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AUTHORS: Ovcharenko F.De» ‘Corresponding Member of the AS UkrS$SR3 Blokh, F. 
Ai Hudovich, H.V.3 °-Yoffe, A.I. SSA Se 

TITLE: - aetivated Diatomite ~ a New Rubber Filler \ 


PERIODICAL: .. Dopovidt Akademtyi nauk Ukrayins' koyt Radyans® koyi Sotsialistychnat 
ab ” Respubliky, 1960, No. 1, pp» 54 ~ 59 


TEXT 8 In his other work (Ref. 2) the first author showed that pyrophyl- 
lite can be used in ths manufacture of rubber cables, yet the strength of rubber 
obtained with its use 1s relatively low (60 kg/em after 30 - 60 min of. vulcaniza- 
tion at 145°C), which cails for a strengthening of such fillers through activa- 
tion. The authors used the following activating agents: 1) alcamon OC-2 (0S-2); 
an activated Crimean diatomite (a quarternary salt of aiethylamino-methylglycolic 
ether) that increases the strength criteria by 50 - 60% as compared to unactivat- x : 
ed fillers during 4 short period (only 4 - 10 min instead of 30 - 60 min and more) 
and accelerates the process of vulcanization; 5) carbazolin, & quarternary salt 
of imidazole derivatives; 3) equalizer A, & preparation of mixed cation-active 
and non-ionogen types. The Crimean diatomite consisted of (in $s Sido 65.38; 
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© CaO 2.00; A203 15.433 MgO 2.433. Feo05 5.82; S03 1.20; (K, Na) cl 0.5. Even 

when alcamon OS3=2 was introduced directly on the rollers into a rubber mixture 

filled with natural Giatomite, strengthening of the rubber and acceleration of 
vulcanization were observed. Tne indicated positive results Should be explained 
as a change in the chemical nature of the diatomite surface into an organephillic 
surface, and by the peculiarities of the structure of natural diatomite, which is 
capable of interacting with the Structure of rubber. Table 1 shows chemico-me- 
chanical properties of rubbers obtained with the use of pyrophyllite and diatom- ui 
ite. Table 2 shows the percentage cf. activating substances in rubbers at various 
regimes of vulcanization. Table 3 gives the results of the adding aleamon to 
rubber (in %) under various conditions of vulcanization. There are 3 tables and 
3 Soviet references, ; 
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“AUTHORS: —-Blokh, G.A.; | Melamed, Ch. L.; Sakhnenko, I.A. 
eS E 


_ TITLE: A-New Method of Applying the Vulcanized Tread in Automobile Tire 
: Casing Repair 


os 


PERIODICAL: Kauchuk i Rezina, 1960, No. 8, pp. 30 - 32 


_. TEXT: The present method used in the Soviet Union for automobilé casing 

" pepair was found to be impractical, requiring excessive work and equipment. In 

' this method a non-vulcanized tread is applied to the casing being repaired and 
the latter vulcanized in ring-shaped individual vulcanizers at a temperature of 
140 - 150°C for 1.5 - 2 hours. In 1957 the Rubber Department of the Dnepropetrov- 
skiy khimiki-tekhnologicheskiy institut (Dnepropetrovsk Institute of Chemical 
Technology) in cooperation with the Dnepropetrovskiy shinoremontnyy zavod (Dnepro- 
petrovsk Tire Repair Plant) began investigating the possibility of using pre-vul- 
ganized tréads in casing repair. A study was made of: 1) the application of 
adhesives having special’”compositions and used to fasten the pre-vulcanized tread 
to the casing, 2) the use of laminated non-vulcanized mixtures capable of co-vul- 
canizing with the pre-vulcanized tread and tire casing at room or low temperatures 
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(80°C). A number of adhesives with various compositions were found to have ad- 

-hesion indices of 0.5 to 0.6 kg/2.5 om both at room and elevated temperature (100%) 
which do not satisfy the f OCT(GOST) standard of 3.5 kg/l om. Adhesives contain- 
ing oxidation-reduction systema were also found to have insufficient adhesion in- 
dices. Adhesives based on natural rubbery CKE& (SKB) and CKC-30 (SKS-30) and ~ 
containing various oxidation-reduction systems were investigated under rubber-dowl- 
ing conditions: duration 3 - 5 hours, temperature 50 - 70°C. ‘The obtained data 
are listed in Table 2. A third method using a rapidly-vulcanizing laminated mix- 

. ture (Table 3) was investigated. Best results were obtained at 80 - 90°C using a 
natural rubber layer, containing cymate and also a combination of cymate and Abr. 
(DFG). The strength of adhesion was 17.5:kg/2.5 cm, the thickness of the layer 
was 0.7 - 1°mm. Based on these results, experimental 6.00 ~ 16 tire casings were 
produced’, repaired at a temperature of 80° - “go°c applying a pre-vulcanized tread * 
based on laminated rubber. Service tests, performed by the Taxi depot revealed the 
tires to have a run capacity of 5,000 - 15,000 km. Their destruction eventually 
took place not as a result of side or casing rupture, but rather from exfoliation 
of the casing surface. Other tire casings, repaired with pre-vulcanized treads and 
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fastened to the casing with steel bands followed by subsequent heating in a vat at 

80°C had a run capacity of 6,000-km. Studies of rubber mixtures and adhesives con- 
taining amino-salts of alkyldithiocarbamine acids and sulfur, zinc oxide and zine 
stearate (Table 4) showed that dibutyldithLocarbamate dibutylamine and dibutyldi- 
thiocarbamate triethylamine used as accelerators in adhesives and layers based on 
natural rubber ensure a high strength of adhesicn, when the rubber is vulcanized 

at low temperatures (about 20°C) and the vulcanization process at this temperature 

is completed in 3 ~- 4 days. It is recommended that the pre-vulcanized tread be 

made in the form of a bracelet rather than a band to ensure a strong bond at the 
jointed end of the tread that the adhesive be applied on the interal surface of 

the tread bracelet and the external surface of the casing, and between these a , 
quickly-vulcanizing mixture be added. Pressure in the running compartment would vA 
secure the contact between the tread and the casing. Two types of rubber mixture 

and the corresponding adhesive should be manufactured with sulfur and no acceler- pis 
ator or without sulfur and an accelerator to avoid scorching during storage. The 
authors stress the fact that low-temperature vulcanization could be of value to 

the rubber article and cable-manufacturing industries, especially where multi-layer 
rubber products, including thermoplasts (polyethylene, etc.) are produced. There 
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are + tables, and 3 Soviet references. 


ASSOCIATION: Dnepropetrorskiy khimikp-tekhnologicheskiy institut, im. F.E. Dzer- 
zhinskogo 1 Dnepropetrovskiy shinoremontnyy zavod (Dnepropetrovsk 


Institute of Chemical Technology, imeni F.E. Dzerzhinskiy and’ Daepro- _ 
petrovsk Tire-Repair Plant) ; 
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Table 2: . 


Strength of Adhesion of Rubber to Rubber ‘Using Adhesives, Containing Oxidation-Re- 
duction Systems 

Strength of Adhesion, kg/2.5cm width of 
Characteristics of the System the sample 


Natural Rubber 
benzoyl peroxide-benzoin-iron 


naphthenate 
iron naphthenate-benzoin ee a ces 2. 
i) 4.4 -5.0 | 0.7 -1.4 


‘benzoyl peroxide-benzoin 0 - 3.2 


isopropyl hydrogen peroxide~ | ees 
benzene~diphenyl guanidine- 
~dibenzothiazoldisulfide h, 1 ae - 1.644. Oo - 5.0. 


isopropyl hydrogen peroxide- 
~benzene-mercaptobenzothiazol - pee 0/2.3 - Ao 
benzoyl peroxide-iron naph~ 

thenate-polyethylene amines : 1.7 ~ 2.2/3.2 - 4,2 - 
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Table 3: : 


Strength of Adhesion of the Tread Rubber to the Casing Using a Laminated Quickly- 
-Vulcanizing Mixture 

Doubling Con- 
ditions 


Strength 
of Adhesion 


Composition of the Laminated 


Mixture duration |temperature,| kg/2.5 em — 
o¢ width of = i: - 

i {| sample : 

NRtzine butylxanthogenate and paratoluidine | 60° __|80 - 9 1.6 

NR+zinc dimethyldithiocarbamate {60 _[80 -~ 90 more than 17. 


chloroprene rubberrzino dimethyldithiocar- ~ 


NRtzine dimethyldithiocarbamate (zimate ae 
diphenyl guanidine (1:1 ; 180 - 90 more than 17.5 


bamate ‘ 80 - 90 _ 6.0 
NRtbenzoyl peroxide + iron naphthenate + ae ; 
benzoin 180 O = 70 3. 
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Table 3: 


Strength of Adhesion of the Tread Rubber to the Casing Using a Laminated Quickly- 
-Vulcanizing Mixture 


: Strength of 

Composition of the Laminated Adhesion kg/ 
‘Mixture nee 72.5 em width 

ee of sample 
NR+tisopropyl benzene hydrogen peroxide +. 
ange re ee 
The same, based on SKS-~30 | 180 S| 50-70 | 0 
‘NR + benzoyl peroxide + iron naphthenate Be 
+ polyethylene amines 180 6.0 ae 
The same, based on SKS-30 | 180 | 50-70 | a 
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Table 4: 


Effect of Amino-Salts of Dialkyldithiocarbamine Acids on the Strength of Adhesion 
Between the Tread and Casing Rubbers 


Vulcanization Strength of 
Duration at 18°C, | Adhesion, 
Accelerator hours kz/2.5 om 


width of 


Dibutyldithiocarbamate dibutylamine 


Piece Geer ipod oa triethylamine 
(Cyl )2NC(S)SH. N(CH pda 
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Tabre 4: 


— 


Effect of Amino-Salts of Dialkyldithiocarbamate Acids on the Strength of Adhesion 
Between the Tread. and Casing Rubbers. 


“Vulcanization 
Duration at 18°, 
hours 


Accelerator 


| 
| 
Strength of Ad- _ 
hesion, kg/2.5em 
width of sample 


Dibutyldithiocarbamate tributylamine | 
(CyHy ) NC (8)SH.N(C,Hy )3 


Diethyldithiocarbamate diethylamine 


(CoH, )gNC(S)SH.HN(CH. ) 
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Blokh, G.A., Candidate of Technical Sciences, 
Ol'shanskaya, L,A., Engineer and 
Gudovich, N.V., Candidate of Chemical Sciences 


TITLE: Pyrophillite - A New Filler for Cable Rubbers eT 
PERIODICAL: Vestnik elektropromyshlennosti, 1960, No.9, pp.5-8 


TEXT: The pyrophillite found in the Ukraine was studied as a. 
possible dielectric filler for cable rubber. Physico-chemical 
tests showed that it consisted of 85% finely dispersed 

pyrophillite with 15% quartz and a trace of talc. The aptical 
constants are close to those of talc. Experiments were carried out 
on the rubber KC -50 (KS-50) which contains 24,2% talc and 49% chalk. 
It was shown that replacing either or both talc and chalk by 
pyrophillite had no effect on the electrical characteristics. 

After five days soaking in water they were practically unchanged, 
Similar results were obtained’ when pyrophillite was substituted 

for fillers in other rubbers. Experiments were also carried out 
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on the rubber KS-50.to find the effect on the physico-mechanical 
properties of the use of pyrophillite instead of the other fillers, 
In particular, the stability after Prolonged ageing at 12°C was 
investigated, Very similar results were obtained by using 
pyrophillite, Thus, using pyrophillite in quantities up to 

50 to 60% results in satisfactory properties of the insulating 
rubber. The presence of rich sources of pyrophillite in the 
Ukraine have, therefore, a substantial ‘technical and economic value, 
There are 6 tables and 2 Soviet references, 


SUBMITTED: May 5, 1960 
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AUTHORS: Blokh. GaAs Candidate of Technical Sciences, 


“Ol'shanskiy, L.P., Engineer and Kolobenin, V.Ne, pol 
TITLE: 


The Low-Temperature Vulcanization’of Tough Rubber Cable 
Sheaths . 


PERIODIGAL:Vestnik elektropromyshlennesti, 1960, No.11, pp.56-61 


TEXT: The comparative characteristics of rubber, polyethylene 

and polyvinylchlorjde, . given in Table 1, show that if 

polyethylene cable’is sheathed with PVC full advantage is not taken 
of the low temperature properties of the polyethylene. The cable 
is accordingly not sufficiently resistant to frost. Accordingly 

a television signal ‘cable was developed in which the cores were 
insulated yith polyethylene and the sheath was made of natural or 
chloroprene rubber. A photograph of the cable is given in Fig.l 
and the main characteristics in Table 2. As the polyethylene 
softens at a temperature of 100 to 110°C the vulcanization 
temperature of the. sheath could not exceed 80 to 90°C. The most 
effective method. was found to be hot pressing in a screw press with 
subsequent vulcanization in a lead sheath. The lead sheath _ 


ensured good heat transmission and uniform temperature during 
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vulcanization, New formulations of rubber were used containing | 
higher contents of plasticizers. Tests were made on the | 
vulcanization of mixtures based on natural rubber, A number of 
ultra-accelerators were. studied and are named, the most important 

being dimethyl dithiocarbamate of zinc, rubber containing from 

2 to 3%. of dimethyl dithiocarbamate of zinc is effectively 

vulcanized at a temperature of 80°C in six hours or at 85°C in ead 
four hours, For tough rubber sheaths the optimum content of zinc 
stearate ranges from’4 to 6% and of zinc oxide from 3 to 5%. based 

on the rubber, Rubbers of this formulation meet the requirements. ~~ 
of standard Mocr 2068-54 (GosT 2068-54) Pror rubber type PUM 

(RShM)¥ in respect of frost resistance and ageing stability, 

Compounds uniting the properties of dithiocarbamates and amines were 
found to be very effective accelerators for vulcanization of sheath 
rubbers at a temperature of 75°C, see data given in Table 3, It 

will be seen from the data of Table 3 that compounds based on 
dialkyl-dithiocarbonimic acid and alkyl amines worked individually 

and in combination with dimethyldithiocarbamate at a temperature 
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of 75°C, Fig.3 shows. curves of the influence of storage time at 
25°C on the Plasticity and strength of various rubber mixtures and 


it is shown that certain of ‘the compounds can be fully vulcanized 
without heating during 3 to 5 days 


then considered, The tests were made on standard sheath mixture 
_ type RShM to standard GOST 2068-54 containing 50% of rubber, The 
combinations of oxides of zinc and magnesium which are usually the 
best vulcanizing groups for these rubbers cannot ensure 


substances and their combinations of which the most promising were a 
pyrocatechin zinc chloride, diphenylguanidin, thiuram and 
‘hydroquinone, The results of the tests are given in Table 4 and 

. it will be seen that rubbers containing 0.5 to 1% of Pyrocatechin 
have good Physical and mechanical properties, The effects of the 

' other additives are discussed, When 0.5% zinc chloride is used in 

_ combination with 0.3 to 0.5 pyrocatechin the rubber is of good 
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mechanical strength.  Vulcanizers containing 0.75 to 1% of 

’ hydroquinone have good mechanical characteristics and wide range 
of vulcanization, see Fig.5,and such rubbers are recommended for use, 
During the course of the work it was found that if the rubbers did J 
not contain Captax or diphenylguanidin they vulcanized. in 5 or oa 
6 hours at a temperature of 80°C without the addition of active 
accelerators of vulcanization, Mechanical properties of rubber 
vulcanized in this way were good. On the basis of the 
formulations that have been developed it is possible to sheath 
polyethylene insulated cables with rubber, and the rubbers 
developed.can also be used for repairing rubber cable sheaths, 
There are 5 figures and 4 tables, 
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_ TITLE: =. Use of activated diatomite for strengthening rubber :- 


“| PEXT: This paper describes the effects of small additions of ami- 
nes on the tensile strength of rubber. The following amines were 


"(Cy 6H;,C00H) or nonadecanoic. (C, gHz7000H) acids. This is a-white 

Waxy substance melting at 53°C ana soluble in benzene; 2) .RNECH, : 
_ CHS CHSNH, (Diamine S), =e 

/ decanoic (C, 4H, 9CO0H) and margaric (C, 6H,,CO0H) acids. This.is a; 

re yellow waxy substance 
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ea 1961, 504 ~ 507 Pe eee 


used: 1) RoNH (Armine~2HT), . where Ris the residue of margaric 


where R is a mixture of residues of penta- 
melting at 29-30°C, and soluble in isoamyl \ 
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_,. Less than the activity of the directly admi 
-. activity in the case of the activated diatomites can .be 
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methanol; 3) 


4 
3° CHA] 
5. * gi cae ‘$7 ci N+7 
oo [Cada Ncw, | 


a a 


Ci,Hy, a CH, 


C,H, 


49 oN cl, Re Sele See 
hes \CHj | Eee 
); a yellow substance melting at 69-70°C, and soluble. ~ 
and dichloroethane; 4) C, 7H;3CONH, (Armide-0), a white. 

‘ ro a 
waxy substance insoluble in water but BOlpble in organic solvents, — 
melting at‘68-69°9C. The experimental nesults are given in Table 24°... 
A second set of experiments was conducted by mixing the amines di-: 

rubber preparation. The results obtained showed | 
le strength of the rubber’ |. 
and twofold acceleration in reaction time. Comparison of results j - 
shows that the activity of the amines deposited on the diatomite is: 
xed amines. The reduced :: 
explained: 


(Arquade~2HT 
in benzene 


rr ce ran 
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4. by the elementary structure of the @iatomite and the active addi- =. 
tive. Apparently one of the amino groups of these compounds combi- 
-; nes with the structure of the diatomite, thus reducing the availa- 
{ bility of these groups for. the formation of, aminopolysulphide com". — : 
. plexes which on decomposition produce active sulphur. The greater . 
activity of the directly admixed amines is, therefore, simply ex-~ -— 
plained by the greater concentration of the active amines which °- — 
; also help to accelerate the reaction. The action of the amines is ~~ 
_ to give the diatomite surface a greater affinity for the rubber. © 
| This tends ‘to distribute the.diatomite, better through the mass of ~.. 
.. the rubber thus further increasing its strength. There are 3 ta 
_ bles and 3 Soviet~bloc references. Ro gtt 


+ ASSOCIATION: Instytut zahal'noyi ta neorhanichnoyi khimiyl AN URSR,.- 
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(Institute of General and Inorganic Chemistry, AS .. °° 

pel Dnipropetrovsk Institute of Industrial. Ché~ 9!) 
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3158/3101 
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AUTHORS: Blokh, Ge A»s Karpov, V.- Le) Malinskiy, Yu. M+, Ol'shanskiy, 
fy. P., Khlopplyankina, M. S. } 


TITLE: The action of ionizing radiation on cable rubbers 


“PERTODICAL:  Referativnyy zhurnal. Khimiya, no. 8, 1962, 602, abstract 
 8P357 (Vestn. elektroprom-sti, no. 8, 1961, 52-58) 


TEXT: The effect of direct ionizing radiation on different cable 
structures was studied as well as on insulating and hose rubbers subjected 
to irradiation in air, in vacuum, in water and at high temperatures. The 
insulating and hose rubber was irradiated separately and in replicate with 


co? over a wide range of doses up to 500 Mrad, intensity 0.3 Krad/hr. 
Ionizing radiation causes deterioration in the physico-mechanical and e 
dielectric properties of the cable rubbers. With increase in the radia- 

tion dose 50 Mrad, an abrupt fall in the specific elongation and an 

increase in hardness were observed. The rubbers maintain satisfactory 
durability, do not possess elasticity. In regard to a number of indices 
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- the electrical insulating properties of all the rubbers (starting from 

, 90 Brad) do not comply with the requirements of [OCT (Gost). Up to 

* 50-100 Mrad irradiation in water or in vacuum, changes in the properties | 
of the rubbers are considerably smaller. Rubbers from natural rubber 
or CKB (sxB) are more stable to the simultaneous action of heating and 


fae than those from nairit. [Abstracter's note; Complete transla 
tion. _ 
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E£134/E485 
AUTHORS : Blokh, G.A., Melamed, Ch.L., Ol*shanskiy, L.P. and 
evitin, Zh.N. 
TITLE: Heat and moisture- resistant resins for electrical 
insulation 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i 
khimicheskaya tekhnologiya. v4, no.5, 1961, 847-853 


TEXT: The paper. deals with the problem of insulating materials 

which have the required electrical and’ mechanical properties as . 

well as high heat- and moisture-resistance. The present 

investigation is specifically concerned with insulating resins va 
subjected to simultaneous heating and cooling on opposite sides 

(140°C and 20°C). The ageing tests were carried out on rubber ae 
tubing, the outside of which was maintained at L40°C whilst water 

was passed through the inside, the tubing was subsequently cut into 
sample pieces for physical tests. The usual ageing method of) 

heating samples in a humidity cabinet by means of warm air proved 
unsuitable, because under normal conditions the heat transfer 

between air and rubber is less than that between water and rubber. 
Electric resistance heating of the tube surface, thermostatically 
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controlled by a thermocouple, was therefore employed for each 
individual sample. A sketch of the apparatus with some 
constructional details is given (see figure), The resins based on 
the following rubbers’ were investigated: styrene-butadiene CKC-30 
(SKS-30), silicone CKC-30 ABC (SKS-30aBS), CKC-30AMBC 
(SKS-30AMBS) obtained by the method developed by A.P.Pisarenkoe and 
his associates (Ref.l: Kauchuk i rezina, no.2, 6, (1957)), 
carboxylated styrene-butadiene SKS-30 obtained by the method 
developed by B.A.Dolgoplosk and his associates (Ref. 2: 

Kauchuk i rezina, no.6, 1 (1957)), butadisane-methyl vinyl 

pyridine and butyl rubbers, They were also investigated in 
combination with each other and with natural rubber, and with chalk, 
talc, pyrophyllite and powdered silica gel as fillers, The 
composition of the tested resina is given in detail. The results 
of the tests are given in Table 2. The best insulating properties 
were obtained from styrene-butadiene resins, Compounds based on 
methyl vinyl pyridine and butyl rubber showed insufficient heat- and 
moisture-resistance as well as unsatisfactory electrical 


~K 


properties, There are 1 figure, 3 tables and 3 references: 
2 Soviet-bloc and 1 Russian translation from non-Soviet=blos 
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: - ASSOCIATION: Dnepropetrovskiy khimiko-tekhnologicheskiy institut 
fs im, F.E.Dzerzhinskogo i Berdyanskiy zavod ,,Azovkabel' ,,. 
- Kafedra tekhnologii reziny (Department of Rubber 
Technology, Dnepropetrovsk tnatitute of Chemical 
Technology im. F,.E.Dzerzhinskiy and’ i 
Persyenek "Azovkabel'" Plant) 
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AUTHOR: Blokh, GA. 
ie neneenl 


TITLE: Conference on chemistry and 4oonnoLoBy of raw and 
synthetic rubber 


at 
PERIODICAL: Kauchuk 4 rezina, no: 12, 1961, 52 


TEXT: — {ne All-Union geientific and Technical Conference on Chemistry 
and Technoloby of Raw and synthetic Rubber was convened on September 26-30, 


soientific institutes jnvolved 4n problems of rubber production of various 
kinds were represented, as well as the main 4nstitutes for the training of 
personnel for the rubber qndustrys researon institutes of the ukrssR Academy 
of Sciences; representatives of the Tire and Rubber-commeroial Industry and 
synthetic Leather participated. 36 papers were presented. p.M. Savich, of the 
UkrSsR state Plan, spoke on the forthcoming plans for developing the rubber 
industry in the UkrSsR, within the next 10 - 15 years. G.A. Blokh 
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(Dnepropetrovsk) reported on "Radiation of rubber-polyethylene, rubber- 
-polystyrene systems"; B.A. Dogadkin (Moscow) - on "tnteraction of sulfur 
with polymers under the action of ionizing radiation"; V- Yurkevich (Moscow) - 
on "Radiation vulcanization of rubber in Latex". L.N. Ganyuk (Kiyev) spoke 
on "Free radicals in carbon blacks and strengthening of rubber" - N.V. Gudovich 
(Kiyev) - on Magtivation of light fillers of rubber". T.R. Gendler 
(Dnepropetrovsk) spoke on "The chemical jnteraction. of activated silica gel 
with rubber". The paper of V-N. Kolobenin (Dnepropetrovsk) dealt with 
"cable rubber based on carboxylic, silicate and other raw rubbers = v.Ye. 
Bresler (Leningrad) described “the application of butyl rubber". -Ye-P- Kopylova 
(yaroslav1' ) spoke on rhe features of yuleanizates based on methylvinylpyridine 
rubbers". N.I. Tynyanaye (Leningrad) gave a paper on Mame application of . 
methylvinylpyridine yubber in motor tire. treads. D.B. Boguslavskiy 
(Dnepropetrovsk), spoke on ‘me effect of the composition of carcass mixtures on 
the bond strength of * ord-adhesive-rubber™ _ gM. Ronkina, (Moscow) referred 
to “Boiling chambers of butyl rubber". N-L- Sakhnovskly (Moskow) spoke on 
"the dependence of, the wear resistance of tread rubbers on the composition 
and properties" . The subject. of using synthetic resins in rubber mixes for the 


Cara 2/4 


—— 


/ / 


CIA-RDP86-00513R000205530002-4 


"APPROVED FOR RELEASE: 08/22/2000 
Sf ay a 


8/138/61/000/012/008/008 
Conference on chemistry and technology.... A051/A126 


production of rubbers with a high complex of physico-mechanical properties 
was dealt with by: A.G. Shvarts (Moscow) "Development of heat-resistant rubbers 
based on butyl rubber, vulcanized with alkylphenolformaldehyde resins". 


R.Ya. Shilo (Dnepropetrovsk) spoke on “Isotope exchange of sulfur atoms in the. ' 
presence of anti-scorchers". 4.8. Drozdovoy (Dnepropetrovsk) on "Vulcanization we 
of rubber in the presence of sulfur-containing Omsk furnace carbon black IIM 

-70 (PM-70)". ZN. Tarasova (iioscow) spoke on "The action of phenothiazine on 

the thermomechanical Stability of ‘rubbers". L.g. Fel 'dshteyn (Moscow) reported 

on "The aging of rubbers in a tense state". "an investigation of the law 

Sequence of rubbe shrinkage during vulcanization" was the subject of N.M. Novi- 

kov's paper (Moscow). V.F, Bocharov (Dnepropetrovsk) dealt with "The anti- 

corr:.sion protection of metal surfaces by means of synthetic latexes", 

".A. Safraya (Moscow) spoke on "The new microporous rubbers in industry". 
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A.D. Chugaya (Kiyev) on ‘me fight against static electricity in the rubber 
industry". L- Boychenko - (Kiyev) referred to “The rubberizing of. fabrics with 
synthetic latexes". M.A. Vas'kovskly (Dnepropetrovsk) spoke about tme tetra- 
methyl thiurammonosulfide accelerator of vulcanization" . “Rubber compensators for 
underground gas lines” was the subject of Yu.Ye. Chervinskiy (Donetsk) - The 
Kiyev Rubber Recovery - Plant, in cooperation with the Department of Rubber 
Technology at the Dnepropetrovsk Chemico-Technical Institute, have developed an 
experimental patch of gas-resistant rubberized fabric-covered compensators to 
replace the lens metal ones. 3.A. Mironov, v.V. Arkhipov, B.Ye. Mandel shtam, 
representatives of the Omsk NIXTI, reported on "Modern mechanization and auto- 
mation of rubber mix production . V.D. Zaytsova disoussed new methods for 
express eontrol of rubber mixes using the aT -2 (FT-2) photometer - 
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AUTHORS: —Blokh, G- Aw, Karpov, V+ bes Malinskiy: xu. Mes OL’ shane=I': s 2 
“ty; a: Fe and Khloplyankina, M. 5S. = oe 


TITLE: ‘The effect of sonizing radiations on cable rubbers and. - 
structures ae 


‘SOURCE: qrudy 11 yeesoyuznogs soveshchantya po radiateionnoy khie) 
: ae ud. by DL. Ss “Polak. Mosoow, Izd-vo AN SSSR; 1962, 2 
-5388 Se, 


* NEXT s. Specimens were irradiated by 4 0°? source. Up +o a dose of |: 

50 megarad the properties of rubbers changed relatively little. At 

higher doses, relative elongation decreases to less than 2 third 6°. 
and strength diminishes. Above 400 megarad complete destruction Oro 
rubberized, fabric in cables is observed. In. insulating rubbers Sires 
strength aecreases considerably, especially with 200 megarad. Ww. 
ynerease of the dose. to 350° megarad jnoreases the strength againe 7” 
In hose. rubber un-4o (ShN-40) strength drops by 295 -~ 309 we. 

__100 megarad, put between 190: and 300 megarad it became higher than" 
Gara 1/2 
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; 5/844/62/000/000/099/129 
The effectio of ionizing tae D234/D507 
. : c 


initial strength. Hardness lincreased with the dose. Relative elon- ° 
_ gation was below PUCT (Gus?) standards for doses higher than 50 
megarad. Properties of rubWers placed in water or in vacuum (with 

50 - 100 megarad) change inich less than those of rubbers placed in 
air, which indicates the participation of oxygen in the processes a 
caused by irradiation. Instlation rubber TC- 35 (15-35) was more ey 
stable than hose rubber ShN-40 when subjected simultaneously to 

70°C and 0.7 megarad/hour. during 70 hours. Blectrical insulating 
properties of all rubbers: were below GOST atandards beginning with 

. 50 megarad. There are 3 figures and 3 tables. 


ASSOCIATION: Dne propetrovskiy khimiko-tekhnologicheskly institut © °. 
im. F. Eb. Dzershinzkogo (Dnevropetrovsk Institute of 
Chemical Technologiy.im. F. 5. Dzerzhinskiy), Fiziko- 
khimicheskiy institut im. lL. Ya. Karpova, Zavo 
- "Azovkabel"( Physico-Chemical Institute im. Il. 4a. 
Karpov, "Azovkabel" Factory 
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TITLE! Ton deposition of rubber film from synthetic jJatexes 


PERIODICAL! Referativnyy ghurnal Khimiya, no. 25s 1962, 764» abstract 
23P592 (Izv. vyesh.. uchebn. zavedeniy- Tekhnol. leek 
prom-ati, no» 4, 1962, 22 - 28) 


“mpxts The oross-linking and drying of 1.9-mm film coatings at nw 20°C was | 
studied ueing 20% solutions of MgClo» anClo» and their mixtures 45 fixing . 


agents. The cross-linking of the gel was determined after swelling the oe 
samples in mexy lene and the moisture of the coating after 12 hrs ary ing 

at 70 - 80°C. Initial and radiation-vuloanized latexes were examined: 

Nairit \-7 (L-7)> cue -50TT (SKS-50PG), and carboxylate cKC-30-1 (sK5-30-1)- 

To accelerate ion depositions L-7 was mixed with HCOH to pH 7, and 4 hed 
paraffinate K (1 mi per 40 ml latex) wae added for aaditional atabiliza- 

tion. Fixing agents of mixed antl, and Melly solutions effeot a slower 


y 


deposition than those of jndividual substances Coatings with the Mg 


a= 
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carboxylio acid On the globule surface. With all these fixing agents, the 
maximum of Swelling decreases in Parallel with drying of the coating. : 


Adding 10 - 15% by volume of 40% paraffinate x to SKS-30-1, formed non« Ua Rint, Se 
 Oracking coatings with the Zn fixing agent and cracking coatings with the | 
.. Mg fixing agent. These coatings cannot be vulcanized. Noncracking stable / 
- 618 were obtained from SKS~-30-1 and L+«7 at a volume ratio of 1:1. The | OY. 
Same conditions prevail in the case of radiation-vulcanized SKS =30«1 
20 Mrad) but cross-linking ocours under irradiation, Introduction of 
hexamethylene diamine in L-7? causes its &@latinization, Probably due to 
formation of salts (RCOOH-H5¥), (CH), where RCOOH are carboxylic acids on | 


two different globules, Triethanol amine reterds the deposition and does 
not ao the crosslinking, . {Abstractertg notes . Complete trans - 
lation. : 
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_ AUTHORS: Bocharov, V°F+s an@ Blokh, H-A- 
— pIDLB: A hexamethylenediaminé eixator for the ionic aeposi- 


tion of synthetic latex on & metal 
PERIODICAL: Akademilye nauk UkrRSR- Dopovidi, no- 4, 1962, 515-515 


TEXT: The problem is considered of developing protective coatings 

for metals by ionic deposition of synthetic latex. For this purposes 

it is suggested to use & hexamethylenediamine fixator. The fixator 

has an alkaline medium and does not corrods the metal. The kinetics 

of donic deposition are jllustrated jn a figure. On dilution, the 
deposition decreasese On. alkalinization, the deposition decreasess — 
too. On adding 40 % potassium parafinate, the deposition decreases 
and then stops altogether. A table shows the effect of alkaliniza- 
tion of the latex, on the deposition. Another table shows the ef- 

- fect of deposition +ime on the structure formation of the coating. 

- It was found that this process terminates faster in the case of 

‘thin films. The reaction 
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= i+ i + =fyt +7 
oRcOO™ +*H,N -(CHy)g ~ NH, z2 RCOO [HgN -(CHy)¢ = NH, JO COR (3) 


lies at the basis of the ionic ageposition processe un dilution of 
the latex; desorption of soap takes. place on the surfaces On adding 
triethanolamine, the deposition decreases initially, and then in- 
creases. The vulcanizing effect of diamines on rubber, (described 
in the references), was corroborated by the present investigation 

There are 2 figures, 2 tables and 5 references: 4 Soviet—-bloc and 
ae non-soviet—bloc. 


ASSOCIATION: Duipropetrovs 'kVy xhimiko-tekbnolohichnyy insty but 
(Dni propetrovs 'K Chemical-Engineering Institute) 


| PRESENTED: ‘py Academician F.D. Ovcharenko, AS UkrRSR 
_ | SUBMITTED: August 7, 1961 
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that extracted by the hot method. Experimental data further revealed that over 
50% of the captax and diphenylguanidine are already bound with the ingredients 
in the mixing stage and cannot be detected in the free state. The authors con- 
. Glude that sulfur, zinc exide and various types of carbon black (gaseous, chan- 
:° nel, thermal, jet and lamp) retain on their surface considerable quantities of 
accelerators, if mixed without heating. Upon heating of the powdery mixture of - 
accelerators and sulfur, zine oxide or carbon blacks, not only adsorption, but 
also chemical interaction of the accelerators with the ingredients of the rubber 
mix is noted. Thus, the accelerators are already used up during the mixing — 
: Stage. The accelerator bound to the carbon black can also participate in reac-. 
i tions leading to the formation of free radicals and to the occurrence of sulfur 
. |. fragments as a result of exchange reactions of the sulfur atoms. "It determines 
“. 2 the structurizing of the rubber within a shorter period of time. 


. 


; ASSOCIATION: Dnepropetrovskiy khimiko-tekhnologicheskiy institut im. F.E. Dzer- 
i zhinskogo i Yaroslavskiy zavod rezinovykh tekhnicheskikh izdeliy 

(Dnepropetrovsk Institute of Chemical Technology im.. F.E. Dzer- - . 
- zhinskiy and Yaroslavl' Plant of Rubber Commercial Articles) . 
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Anine-containing organic accelerators of rubber vulcanization, 
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3 AUTHORS : e <Blokh, GaAs, ‘Shilo, R.Ya, Taipenyuk, E.V., and 
Be a - .  Yeroshkina, YeeA. 


i) errrg: the effect of bensote acid, phtalie anhydride, and 


aoe maleic anhy¢ride on the isotopic oxchange of sulfur 
a atoms ean : : 


"PERIODICAL: Zhurnal obshchey khimii, v. 32, no. 9, 1962, 2800-2803 | 


_. + TEXT: . The rate of isotopic exchange of § atoms between S and 2-mer-.! | 
4 captobenzothiazole in the system 2-morcaptobenzothiazols - radio- =} - | 
—— achive S - diphenylguanidine (1 : 2 : 1) wos studied either in the | 
‘| presence or in the absence of benzoic acid, phtalic anhydride,. or ‘ 
maleic anbydrido, in an attompt to determine the relationship bet- 
ween the anti-scorohing effect of the above acids and anhydrides in * 
| .the vulcanization of rubber and tho rate of exchange of § atoms bate! 7 
. ween the elemental S and some S-containing accolerators used in the © 
process. The experiments were carried out at 125 or 145°C; the 
activity of the 2-mercaptobenzothiazole was moasured after 30-180 
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a “) the effect of bonsole acid... : 


tease 


min from: the start of the reaction by counting the soft- radiation —,;.- 
_:) in an: end-window counter. At.125°C the rate of oxchnange in the ie 
“*\ presence of the organic acids (or anhydrides) was much slower than 
“+> 4n their absence; in some cases, e.g., in the 120-min experiments 
. with phtalic anhydride, the fraction of S-atoms oxchangod in the 
“*., absence of the anhydride was twice as large as that exchanged in its. 

“:\ presence. The: antiscorching effect of the above acids is attributed 
' to their interaction with the 2-merocaptobsenzothiazols to form com 
-» = pounds with a less easily exchangeable form of S in a reaction of 
“. .1 the type ; 
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AUTHORS ¢ Vas'kovskaya, M.A., Blokh, GA. 
TATLE: _ The vulcanizing action of di-2-benzothiazolyldisulphide | 
(altax) in rubber mixtures filled with chalk, talc or 


kaolin 


PERIODICAL: Izvestiya vysshilkh uchebnylh zavedeniy. Khimiya i— 
khimicheskaya tekhnologiya, v.5, no.5, 1962, 815-820 


TEXT: In view of the importance of the problem of the ice 
vulcanization of rubber mixtures free from sulphur and carbon black;....*.!' 
a detailed study was conducted of the effect of altax on the te 
vuléanization of natural and synthetic rubbers (butadiene-styrene: 
and sovdiun-butadiene) filled with chalk, talc, kaolin or lamp black. . 
Altax vuleanizes butadiene-styrene rubber, the process being more 
effective for the mixtures containing lamp black than in those 
containing the light coloured fillers. For, the. rubbers without 
altax the greatest resistance to rupture and the smallest tendency 
to swell were obtained after 70 to 90 minutes. For the mixtures 
containing 3 and 6 parts by weight of altax this time was. extended 
te 150-180 min and 120-140 win respectively. The strength of 
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_ the. rubbers containing only altax is considerably below that of the 
vulcanizates obtained with 2 parts by weight of sulphur and 1 part: 
of altax, Altax also vulcanizes effectively sodium-butadiene | 
rubber filled with chalk and kaolin and natural rubber filled with 


tale. In the latter case the increase of altax concentration from -. 
6 to 9 parts by weight decreases the time of attainment of era | 
satisfactory physico-chemical properties. Thus the use of altax | ae 


would permit to produce light coloured rubbers suitable for the 
rubber, cable and light industries, There are 3 figures and — 
2 tables, ; 
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